














CEG Methodology - Distributions 

CEG uses log-normal distributions 
Eliminates problem of guessing a t  highest possible cost 
Fits historical cost growth of JPL missions 

w Assumes point estimate is the mean of distribution 

I Cost Growth of JPL Missions I I Cost Growth within a 3PL Project I 



CEG Methodology - Standard Deviation 

Cost Growth Study 
13 projects tracked from 
proposed cost at PMSR 
or PDR to costs a t  2005 
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CEG Methodology - Correlation 

CEG uses correlation factor of 60% 
R S. Book study recommends using a t  least 20% 

JPL missions are one-of-a-kind space 
missions that have subsystems with high 
dependence on one another 
Cost overruns of JPL missions are often 
due to, failure to account for ripple effects 
between subsystems resulting from design 
changes 
A higher correlation is appropriate for the 
JPL method 



CEG Methodology - Reserves 
100% 

Reserves are 
recommended to bring 
estimate to a 70% 
probability of success 

Guideline provided in 
NASA Cost Estimating 
Handbook (pg. 93) 
Accounts for possible 
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Total Project Cost (RY$M) 

140% 

, 10% 15% 

Original Reserve % 

Flat reserve percentages 
do not provide an 
adequate reserve 
philosophy - reserves 
should be based on cost 
risk analysis 



Future Work 

Better statistics on growth and uncertainty of 
technical input parameters 

Study the growth of actual historical technical data 
Use actual data from completed JPL missions 
Use CADRe to track growth over a project's life cycle 

Correlation statistics 
Develop correlation matrix of Level 1 WBS elements 
(Project Mgmt, Systems Eng, etc.) specific t o  JPL 
missions 
Use Team X data to  derive how element costs are 
affected due to changes in a specific subsystems 




